Deleterious RAD51C germline mutations rarely predispose to breast and ovarian cancer in Pakistan.
RAD51C plays a key role in homologous recombination-mediated DNA repair and maintenance of genomic stability. Biallelic RAD51C mutations cause Fanconi anemia, and monoallelic mutations predispose women to breast and ovarian cancer. Genetic variability of RAD51C and its impact in Asian populations have been poorly studied. Here, we report the results of comprehensive mutational screening of the RAD51C gene in 348 BRCA1/2-negative breast and/or ovarian cancer patients from Pakistan. Mutation analysis of the complete RAD51C-coding region was performed using denaturing high-performance liquid chromatography analysis, followed by DNA sequencing of variant fragments. Three novel protein-truncating mutations, c.204T>A, c.225T>G, and c.701C>G, were identified. c.204T>A was found in one out of 22 (4.5 %) early-onset (≤45 years of age) ovarian cancer patients and c.225T>G in one out of 119 (0.8 %) patients from breast cancer only families. c.701C>G was found in a 60-year-old control with no family history of breast/ovarian cancer. Furthermore, three novel in silico-predicted potentially functional mutations, a missense mutation, c.873T>G, a variant in 5'UTR, c.1-34T>G, and a recurrent intronic variant, c.965+21A>G, were identified. The missense mutation was observed in a patient with bilateral breast cancer from a breast and ovarian cancer family (HBOC), the 5'UTR variant was noted in an early-onset breast cancer patient, and the intronic variant in one early-onset breast cancer patient and one ovarian cancer patient from a HBOC family. Five of the six mutations described were not detected in 400 healthy controls. These findings suggest that RAD51C plays a marginal role in breast and ovarian cancer predisposition in Pakistan. Reliable estimation of the clinical implications of carrying a deleterious RAD51C mutation will require identification of additional mutation-positive patients/families.